Introduction
The development of embryo co-culture systems using various types of 'helper cell' has provided a more efficient means of maintaining embryos in vitro for extended periods with minimal reduction in viability (see review by Rexroad, 1989) . Culture systems, such as uterine fibroblasts (Voelkel et al, 1985; Wiemer et al, 1988) , and epithelial cells (Goodeaux et al, 1990) , oviduct cells (Gandolfi and Moor, 1987; Rexroad and Powell, 1988;  Ellington Eyestone and First, 1989; McCaffery et al, 1991) , trophoblastic vesicles (Camous et al, 1984; Heyman et al, 1987; Pool et al, 1988) , granulosa cells (Fukuda et al, 1990; Zhang et al, 1992) , chick embryo amnion (Blakewood et al, 1989; Blakewood et al, 1990) and conditioned medium (Eyestone and First, 1989; Eyestone et al, 1991; Pinyopummintr and Bavister, 1991) (Gandolfi et al, 1991) . In addition, one research group (Larson et al, 1992) reported that the addition of 1 ng PDGF ml" to the culture medium induced bovine embryos to develop beyond the 8-to 16-cell 'block' stage. Larson et al (1992) noted that PDGF activated specific protooncogenes and reduced the duration of the fourth cell cycle.
Other growth factors, such as fibroblast growth factor (bFGF) and transforming growth factor (TGF-), appear to play more significant roles at the fifth cell cycle (Larson et al, 1992) but TGF-ß may also act synergistically with epidermal growth factor (EGF) to increase the incidence of hatched blastocysts in bovine embryos matured and fertilized in vitro (Keefer, 1992 
Materials and Methods

Experimental embryos
Bovine embryos were produced using modifications to procedures described by Thibodeaux et al (1992) (Brackett and Oliphant, 1975) (Barnes and Eyestone, 1990; Barnes and First, 1991) . Larson (1991) (Steel and Torrie, 1980 (Fig. 2) (Fig. 3) .
Discussion
This study demonstrated that PDGF (1992) suggested that the ability of PDGF to signal activation of the embryonic genome is independent of TGF-ß and bFGF action, but TGF-and bFGF may act synergistically to promote blastulation in PDGF-treated embryos.
Results of our study also indicate that PDGF alone can stimulate embryonic development to the morula stage. Larson et al (1992) (Adamson and Meek, 1984) . (Rappolee et al, 1988) . PDGF may elicit the synthesis of specific proteins necessary for mitosis in the inner cell mass following differentiation. In cultured 3T3 cells, PDGF stimulates the synthesis of cyclin (Bravo and Macdonald-Bravo, 1984) . In addition, the expression of c-myc or c-/os may have been limiting following treat¬ ment with anti-PDGF antibodies. Larson (1991) noted that the expression of c-myc and c-/os was detected in PDGFtreated embryos but not in developmentally arrested embryos.
Similarities exist between the absence of c-myc and c-/os expres¬ sion in cell lines arrested in the GO state (Baserga, 1985;  Pardee, 1989) and developmentally arrested bovine embryos (Larson, 1991 (Barnes and First, 1991 
